Complete reversal of coenzyme specificity of isocitrate dehydrogenase from Haloferax volcanii.
Haloferax volcanii Ds-threo-isocitrate dehydrogenase (ICDH) was highly expressed in bacteria as inclusion bodies. The recombinant enzyme was refolded, purified and characterized, and was found to be NADP-dependent like the wild-type protein. Sequence alignment of several isocitrate dehydrogenases from evolutionarily divergent organisms including H. volcanii revealed that the amino acid residues involved in coenzyme specificity are highly conserved. Our objective was to switch the coenzyme specificity of halophilic ICDH by altering these conserved amino acids. We were able to switch coenzyme specificity from NADP+ to NAD+ by changing five amino acids by site-directed mutagenesis (Arg291, Lys343, Tyr344, Val350 and Tyr390). The five mutants of ICDH were overexpressed in Escherichia coli as inclusion bodies and each recombinant ICDH protein was refolded and purified, and its kinetic parameters were determined. Coenzyme specificity did not switch until all five amino acids were substituted.